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ABSTRACT

This report describes a grouping of statewide permanent and key
traffic counters on the basis of their geographic variations in
traffic flow. Several factors were considered including the

distance between clusters and urban versus rural areas.

Traffic counts for a three~year period were grouped into clusters by
highway functional class for each individual parish. The computer
program examines the maximum distance within a cluster and the
maximum, average and minimum distances within and between clusters.
Count stations are arranged in clusters or groups of comparatively

like counts.

The cluster groups were examined by reviewing parish maps which

show the station locations. A computerized cluster analysis of all
districts for the three-year period 1977, 1978 and 1979 was reviewed
according to highway functional classes 6, 7 and 8. An in-depth
review of the various cluster arrangements indicated the possibility
of estimating the average annual daily traffic at some locations
from sample traffic counts. A total of 111 stations could be
measured less frequently by subjectively reviewing the location and
proximity of the 2,290 stations, whereas a total of 1,246 stations
could be read less frequently based on the objective but insensitive
computerized cluster analysis. This observation confirms the need
for further analysis by taking into consideration factors such as
seasonal variations, geographic distribution of stations, and the

number of stations existing in each cluster.
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IMPLEMENTATION

The study of the three-year-period computerized cluster analysis
reveals that it is now possible to predict and estimate average
annual daily traffic with a reduction of some stations. The
research reveals that at least 111 stations could be read less
frequently when one considers the cluster arrangement and the

geographic location and proximity of one count station to another.

However, a further detailed and more in-depth study may result in
a Turther reduction of measurements, thereby saving the state
considerable monies and man-hours. Such additional study is

recommended.

viii



INTRODUCTION

The Department expends countless man-hours in reading and recording
traffic counts for ADT determination throughout the state. This
method of gathering and assembling data has become cumbersome and
repetitious, with data often being held waiting further recording
and transfer from one source to another. A logical analysis of the
various station counts throughout the state can present an overview
of what has been occurring in traffic for the past "X" number of
years. A review of this analysis can better assist and better
qualify the traffic engineer to predict traffic counts at designated
points in the highway system in addition to reducing the number of
measurements. This report attempts to present a statistical
approach, termed cluster analysis, to classify count stations into

groups or clusters of like attributes (ADT).



PURPOSE

It was the purpose of this research study to determine, through
statistical procedure, the feasibility of grouping like traffic

count stations with a view towards reducing the total number of
stations now being used for estimation of ADT. If grouping is
possible, then one or more of the stations could be read on an annual
basis as a representative of the other stations in the grouping,

which could be read on a more infrequent basis.



SCOPE

The evaluation included the review of the count stations in relation
to location and proximity. The grouped or clustered stations were
examined with regard to several factors including route number and
area development, both of which have an influence on the amount of
traffic utilizing a system. An investigation was also made into the
possibility of reducing measurements by computerized clustering of

the stations with no regard to location and proximity.

A clustering system crossing functional classes and/or parish lines
was ruled ocut. A review of the results indicated that this method
of analysis could not lend any valid interpretations in the

determination.

The study was initiated on a limited basis and was not intended to be
a complete and detailed statistical study.



METHODOLOGY

Grouping of Stations - Statistical Approach

The traffic volume counting programs require sampling to estimate
the ADT on various segments of the highway system. Therefore, it is
important that this sampling be established so as to be representa-
tive of the total polulation. One approach would be to assign like
characteristics (ADT, for example) into an identifiable group and
then to sample from each of these several groups. The basis of the

grouping is to improve the forecasting procedure with minimum
resources.

The techniques for grouping can be classified into two broad

categories:
1. Empirical (geographic, route, etc.)

2. Statistical (regionalization, multivariable statistical
techniques, cluster analysis, etc.)

Rather than discuss each of the techniques available, the one that

was selected is briefly discussed here.

Cluster analysis is a multivariate statistical technique employed

in classification processing of objects (stations in this case) into
optimally homogeneous groups on the basis of similarity among those
objects. Data on similarity among the objects may be obtained
directly (measured ADT) or subjectively. The method is useful when
the number of similarity array 1s so enormous that the paftern of
similarity is not evident from inspection alone. In such cases
computerized cluster analysis is applied to construct hierarchical
schemes of clustering representations, ranging from one in which
each of the n stations is represented as a separate cluster to one

in which all n stations are grouped together as a single cluster.



The procedure involved in this research study included the
clustering of traffic counts for the three-year period 1977, 1978
and 1979 by highway functional classes 6, 7 and 8 for each
individual parish. The Louisiana Department of Transportation and
Development designates a highway functional class of 6 to a major
arterial, a functional class of 7 to a minor arterial, and a class
of 8 to a collector arterial. A review of the number of stations
for each functional class in a district was made in order to
logically determine the number of clusters to assign the class.
The authors, after several different assignments of numbers of
clusters, set a cluster number equal to approximately one-half of
the number of stations involved. This appeared to satisfy the

format in the effort to arrange the counts in a logical manner.

Data Output

The computer program takes into counsideration the maximum distance
within a cluster and the maximum, average and minimum distances
within and between clusters. Count stations are arranged in
clusters or groups of comparatively like counts. The clustering
program, however, does not monitor the location of the stations,

route numbers, proximity of one station to another, etc.

The cluster map in Figure 1 is the graphic production of the
cluster analysis of the three-year period 1977, 1978 and 1979. The
example in Figure 1 shows seventeen separate clusters for the
seventeen stations. At one end of the scale each separate station
would be a cluster by itself. At the other end of the scale
(bottom) all seventeen stations can be grouped into a single
cluster. One can select the best cluster from one to seventeen
which would provide the homogeneity desired within each cluster.
Thus, if seven clusters are selected, the data in Figure 2 would
provide the distribution of data (ADT) within each of the seven
clusters shown in Figure 1. Thus, in Figure 1, the first two

stations represent a cluster by themselves individually. The third
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cluster, according to Figure 1, is composed of four stations,
124540, 126110, 126240 and 126090. The seventh cluster likewise has
only two stations in it, 126131 and 126510. Figures 3 and 4 are
cluster listings for two-year and one-year data, respectively. The
graphical presentations of the two-year and one-year data are not

shown.

It became apparent that confining a decision to simply examining
the cluster arrangement 1s not a valid method. One must use
engineering judgment in employing a manual and subjective examina-
tion of the cluster arrangement. There are many variables which
must be considered such as route numbers, location, proximity
relation of the stations, and the presence or absence of urbaniza-

tion and/or industrialization.

The parish map in Figure 5 exemplifies the importance and necessity
of examining the aforementioned variables in making a decision in
clustering or grouping stations. A close review of stations 22120
and 22119, for example, denotes a distance of approximately three
(3) miles between the counters with an ADT of 12,926 for station
22120 and an ADT of 8,045 for the other, a difference of 4,881 in
ADT, a sizeable variation. A close examination reveals that an oil
field exists in the area of station 22120, thereby leading one to
believe that the greater influx of traffic is a direct result of
the existence of the oil field. The parish maps were instrumental
in determining why the flow of traffic was greater on one portion
of a route. A review of the map and its details revealed the
presence of urban areas, intersecting routes, industrial areas,
developed areas, etc., knowledge which is instrumental in the
determination and explanation of variations in traffic flow and

count.

10
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DISCUSSION OF RESULTS

The results obtained in the study were formulated in two different
phases. The first phase consisted of the computer analysis, while
the second phase involved a manual and subjective analysis of the

clustered count stations.

Phase I: Computerized Cluster Analysis

It was the intent of this first phase of the study to develop
clusters and apply the use of these clusters in determining which
count stations could be read less frequently. The computerized
analysis indicated that a total of 1,246 stations could be read less
frequently. Table 1* is a breakdown of the count stations by highway
functional classes and districts with the figures in the parentheses
denoting the number of stations after reduction. Table 2 is a
further breakdown, by parish, of the count stations and reductions

based solely on the computerized cluster arrangement.

Graphs were plotted for each cluster of three or more stations for
the three-year cluster arrangement. Figures 6, 7 and 8 are graphs
exemplifying the trend or lack of trend of the computer-clustered
count stations, again with no regard to the geographic location and
route number. It is possible to determine from the graphs if a true
trend does indeed exist if consideration were given to the above-

mentioned variables.

A two-year cluster arrangement consisting of the 1979-1980 period
and one-year cluster arrangement involving only the year 1979 were
developed to determine if any reasonable correlation could be found
in comparison to the three-year arrangement. It was learned that
the two- and the one-year arrangements did not exhibit enough, 1if
any, significant information on which to make a sound Jjudgment in
combining some stations and/or measuring the same less frequently.

Figure 9 is a plotted graph of the two-year cluster arrangement

*A11l tables may be found in the Appendix, page 21.
12
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which exemplifies the necessity of employing at least a three-year
period of traffic counts in order to examine a cluster arrangement

with any reliability and dependence on its validity.

It is of interest to note that by this Phase I method a total of
1,246 or 547 of the 2,290 traffic count stations could be read less
frequently as a result of clustering alone with no consideration
given to other variables. With this in mind, it was decided to
employ a complete and detailed analysis of each clustered arrangement
taking into consideration variables such as route number, geograph-
ical location, urbanization, industrialization, proximity of stations

to one another, etc.

Phase II: Subjective Cluster Analysis

This method involved the use of the parish maps. Figure 5
exemplifies the importance and necessity of meticulously examining
the many variables which affect traffic count and the determination

of valid clusters for possible reading frequency reduction purposes.

A detailed subjective examination of the cluster arrangements yields
a total of 111 stations which could be read less frequently when
consideration of the sundry variables is employed. Table 3 is a
listing of the count stations by district and highway functional
classes, whereas Table 4 is a complete breakdown of the clusters and
count stations by individual parishes. Table 5 presents the detailed
distribution and a summary of the count stations and reduction by

class.

It is of importance that one recognize the tremendous difference in
the number of reductions when the sundry variables are considered.
Figure 5 is an example of this observation. Station 22103 has an
ADT of 1,226 while station 22104 has an ADT of 896, a relatively
small difference in the count. The distance between the clustered

stations, which are on the same route, is approximately ten (10)

15



miles. It is readily apparent that one of these two stations could
be used to represent the two readings on an annual basis with the

other station being read every second or third vyear.

Additional Analysis of Count Stations and ADT

A program was utilized to generate output of cluster arrangements

by combining functional classes as 6-7, 6-8, 7-8 and 6-7-8 for the
three-~, two- and one-year pericds. It was determined that the

output did not lend any insight or justification into the possibility
of reducing frequency measurements in the state's traffic counter

system.

One other possible cross-reference, that of crossing parish lines,
with or without integrating class functions, was not utilized. It
became apparent that crossing a parish line would not produce any
valid cluster arrangements. The diversity of the geography and the
intricate highway system of the areas would not lend themselves to

positive results.

16



SUMMARY AND CONCLUSIONS

The feasibility of reducing the number of count stations and/or the

number of measurements has been verified in this study.

The following conclusions are a result of this study.

1.

A review of the computerized cluster analysis indicates
that a total of 1,246 or 54} of the count stations could
be read less frequently based on this objective but

insensitive analysis.

The subjective analysis of the cluster arrangement
indicates that a total of 111 count stations could be

read on a more infrequent basis.

A cluster analysis technique and a resulting revised count
system can afford the state a better understanding of its
system and lead to the development of an improved method
of predicting traffic.

An in-depth study, one counsidering the various variables
which influence ADT, could lead to a greater insight in
grouping count stations for possible measurement

reduction.

17



RECOMMENDATIONS

A review of the preceding summary and conclusions results in the
following recommendations:

1.

Traffic counters be measured on a cluster basis in order

to read less frequently 111 count stations.

Additional study be made to determine if the clusters
established in this study are statistically different
and if stations within each cluster are statistically

similar.
A further and more detailed study be made of the traffic

count system with emphasis being placed on the various

variables which influence the traffic count.

18
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TABLE 2

CLUSTERS AND STATICNS BY FUNCTIONAL CLASSES -
(NO.) DENOTES STATIONS AFTER
COMPUTERIZED REDUCTION

PARISH CLASS 6 CLASS 7 CLASS 8
NO. NAME NO. NO. NO . NO. NO. NO.
STATIONS CLUSTERS STATIONS CLUSTERS STATIONS CLUSTERS

DISTRICT 02

38 PLAQUEMINES 17(13) i1 ~ - - -
45 5T. CHARLES 6(5) 5 17(10) 10 8(5} 5

DISTRICT 03

23 IBERIA - - 25(12) 12 - -
28 LAFAYETTE - - 30(15) 15 7(3) 3
23 LAFOURCHE 11(6) 4 34(17) 17 g8(4) 4
43 ST. LANDRY 15(8) 6 52(31) 31 20(1C) 10
50 ST. WARTIN - - 35(15) 17 16(8) 8
51 ST. MARY - - 16(8) 8 5(3) 4
55 TERRESBUNNE - - 23(8) 11 S(5) 4
57 VERMILLION 12(5) 5 23(11) 11 19(5) 5
DISTRICY 04
07 BIENVILLE - - 57(186) 28 - -
08 BOSSIER 15(6) s 31(11) 15 - -
03 CADDO 17(7) 7 23(8) 1 13(6) <]
14 CLATBORNE 7(2) 2 24(8) 12 €(3) 3
16 DESOTO 8(5) 5 21(10) 10 - -
41 RED RIVER 18(8) 6 8(4) 4 7(4) 3
60 WEBSTER 13(9) B 22(11) 11 - -



STr=TM

¥

[}

LI I A i I |

™

S¥31SNTD  SNOILVYILS

‘ON

(e)s
(v)o
(o1)12
(v)9

ﬁmvmm

"ON
8 S5V1D

S¥3ILSNII  SNOILVIS

"ON

(et
(eL)ve

(8)oz
(11)62Z
{(o1)s2
(o1)s2
(vi)ee

80 10I4151Q

{(8)¢Ly
(LYyse
(o1)iz
(og)ovy
(o1)ez
(6)61
(oT)9y

L0 1D21¥LSIC

(g
(Ei)ig
(ev)ze
(¢i)se
(oi)ze

(9)zy
(z1)sz

(8)g91

(€)g

G0 1J1¥lSIa

"ON

L SSY12

(G3NNTINDD) € 318Vl

w1

i

(o) ]+ }

T ™M

NNt

I NO O

n

NO1L20nQ3Y QIZINILNIWOD
H3IL4Y SNOILVIS S3L0MIQ (°DN)
~ S3ISSVYID TYNDIIONNG A9 SNOIIVIS GNY S¥31SN1D

Aqu

(t1)si
(g)8
(6)b1L

S¥ILSNTI  SNOTLVLS

NNIM

NONYIA
INIBYS
S3CIdvy
SAHONLIHIOLVYN
INVYHED
S3T113A0AY

SIAVQ 4430
SNITN3IONY /3
NOYINWYD
N3IISeITVI
ayvo3aynyig
NITTY
vI1Qgvoy

TI0HHYD M
NOINN

ONY THDIY
YLIHIVNO
ASNOHIYOW
NOS1avi
NTOSNIT
NOSHOVD
NoYYvYY 3

JNVYN
HST¥Yd

"ON

25



9z

NO.

CLUSTERS AND STATIONS
(NO.) DENJITES

PARISH
NAME

CALDWELL
CATAHQULA
CONCORDIA
FRANK LIN
LASALLE
TENSAS

ASCENSION
ASSUMPTION

€. BATCN RUOUGE
E. FELICIANA
IBERVILLE
POINT COUPEE
ST. JAMES

w. BATON ROUGE
W. FELICIANA

LIVINGSTON
ST. HELENA
ST. TAMMARNY
TANGI PAHOA
WASHINGTOH

TABLE 2

(CONTINUED)

COMPUTERIZED REDUCTION

CLASS 6 CLASS 7
NO. MO. NO. NO.
STATIONS CLUSTERS  STATIONS CLUSTERS
DISTRICT S8
- - 13(6) 6
- - 21(10) 10
- - 16(8) B8
- - 21(9) 10
9(6) 6 23(10) 11
8(4a) 5 20(10) 10
DISTRICT &1
14(11) 11 37(16) 18
- - 21(10) 10
- - 32(15) 16
a(3; 3 34(15) 17
6(4) 4 23,13) 16
15(9) 9 27(11) 13
- 15(6) 7
- - 12(7) 6
- - 12(6) 6
DISTRICT 62
6(4) 4 52(9) 6
6(3) 2 23(8) 11
24(10) 10 41(19) 20
6(4) 9 59(28) 29
21(7) 8 25(11) 12

BY FUNCTIONAL CLASSES -
STATIONS AFTER

CLASS 8
NO. NO.
STATIONS CLUSTERS
6(3) 3
18(9) Q9
9(3) 4
9(5) 4
B(4) 4
15(7) 7
11(5) 5
6(4) 3
12(€) 6
10(7) 5
19(10) 9
G{2) 3
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TABLE 3

NUMBER OF TRAFFIC COUNT STATIONS By DISTRICT
AND BY CLASS BEFORE AND AFTER
SUBJECTIVE CLUSTERING

DISTRICT CLASS 6 CLASS 7 CLASS 8 TOTALS
NO.
02 23(21) 17(16) 8(7) 48(44)
03 38(34) 248(239) 75(74) 361(347)
04 78(70) 186(176) 26(25) 290(270)
05 48(44) 180(167) 23(23) 251(234)
07 52(48) 192(186) 24(24) 268(258)
o8 47(47) 169(163) 66(64) 282(274)
58 17(17) 114(108) 6(6) 137(131)
61 44(42) 223(220) 88(85) 355(347)
62 63(52) 200(185) 35(35) 298(272)

TOTALS 410(375) 1529(1460) 351(344) 2290(2179)
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TABLE 4

CLUSTERS AND STATIONS BY FUNCTIONAL CLASSES -
(NG.) DENJTES STATIONS AFTER
SUBJECTIVE REDUCTION

CLASS 6 CLASS 7 CLASS 8
PARISH NO. NO. NO. NO. NO. NO.
NO. NAME STATIONS CLUSTERS STATIONS CLUSTERS STATIONS CLUSTERS

DISTRICT 02

38 PLAQUEMINES 17(16) 1

45 ST. CHARLES 6(5) 17(16) 10 8(7) 5

(8

DISTRICT 03

23 IBERIA - - 25(24) 12 ~ -
28 LAFAYETTE - - 30(29) 15 7 3
29 LAFOURCHE 11(10) 4 34(32) 17 8 4
49 ST. LANDRY 15(14) 5 62 31 20 10
50 ST. MARTIN - - 35(34) 17 16 B
51 ST. MARY - - 16(15) 8 5 4
55 TERREBONNE - - 23 11 S(8) 4
57 VERMILLION 12(10) 5 23(20) 11 10 5
DISTRICT 04
07 BIENVILLE - - 57(52) 28 - -
08 BOSSIER 15(14) 6 31(29) 15 - -
09 CADDO 17(14) 7 23(22) 11 13 6
14 CLAIBORNE 7 2 24 12 [ 3
16 DESOQTO 8(7) 5 21(20) 10 - -
41 RED RIVER 18(16) 6 8(7) 4 7 3
60 WEBSTER 13(12) 8 22 11 - -



€ €l 144 - -
4 9 8 (81)oz S L
1 1e [A! 62 - -
1 9 o1 (vzise [ a8t
- - ol (9z)L2 g 8
8 (pZ)se Lt (ze)ee 6 vl
BO 1DIY¥LSIQ
- - 8 ()21 £ ()8
- - €t (eziaz ] (LL)TH
- - 0t (¥4 - -
€ A 2z 4 9 9
- - (3 £C L zZ1
- - 6 6! 4 (g)9
4 € (%4 (sv)ov S ()8
L0 LOIBLSIC
- - S 1 8 (61)z2
- - Gl (og)ie 9 (ot)1i
v 6 91 (oe)ze z 9
4 3 4! (ez)sz - -
- - bt (oz)ee 5 6
- - [} (0L)es - -
€ 9 4! (tz)se - -
- - 8 (s1)91 - -
- - £ (v)s - -
S0 12141S1Q
SHYILSNTD  SNOILYIS S¥3ISNTD SNOILVLS S¥3IISNTD SNOTLVLS
*ON ‘ON “ON T ON *ON ‘ON
8 SSV1D L SSv12 9 SSV1D

(L)e

9 (oLl -

NOTLONAZY 3A1L23rENS
¥312v¥ SNOTLVIS S3LCNIC (°GN)

= S3ISSYID TYRDIIONND AG SNOILVIS ONV SH3ILSNTD

(G3INNILNDD) v 378Vl

NNIM

NON¥3A
INIQYS
S30aldvd
SIHDO0LTHILYN
INYYD
S37723A0AY

SIAVQ 443
ANIIIONYVA
NOYIWY D
Nn31svoivod
QuvD3ENY3Y
N3IY

v Igvov

II0UYYDI M
NOINN

ONY THOTY
YITHIYNG
ISNOHIHOW
NOSIGYW
NTO02HTT
NOSHOVYP
I0¥AVYD 3

INYN
HSTHVd

TN
MM T WD

-—m
e

(S

Bl

"ON

29



o€

TABLE 4 (CONTINUED)

CLUSTERS AND STATIDONS BY FUNCTIONAL CLASSES -
{NO.) DENOTES STATIONS AFTER
SUBJECTIVE REDUCTION

CLASS 6 CLASS 7 CLASS B
PARISH NO. NO. NG . NG. NO. NO.
NO. NAME STATIONS CLUSTERS STATIONS CLUSTERS STATIONS CLUSTERS

DISTRICT S8

11  CALDWELL - - 13(12) 6 - -
13 CATAHOULA - - 21(20) 10 ~ -
15 CONCORDIA - - 16 8 - -
21  FRANKLIN - -~ 21 10 - -
30 LASALLE 9 6 23(22) 11 6 3
54 TENSAS 8 5 20(17) 10 - -
DISTRICT 61
03 ASCENSIGN 14(13) 11 37(35) 18 18 9
04 ASSUMPTION ~ - 21 0 9(8) 4
17 E. BATON RCUGE -~ - 32 16 9(8) 4
19 E. FELICIANA 9(8) 3 34 17 8 4
24 JBERVILLE 6 4 33(32) 16 15 7
39 POINT COUPEE 15 9 27 13 11(10) 5
47 ST. JAMES - - 15 7 6 3
61 W. BATON ROUGE - - 12 6 12 6
63 W. FELICIANA ~ - 12 6 - -
DISTRICT 62
32 LIVINGSTON 6(5) 4 52(44) 6 - -
46 ST. HELENA 6(4) 2 23(19) 11 - -
52 ST. TAMMANY 24(19) 10 41(39) 20 10 5
53 TANGIPAHOA 6 4 59 29 19 9
59 WASHINGTON 21(18) 8 25(24) 12 6 3
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TABLE 5

DISTRIBUTICN AND SUNMMARY OF COUNT STATICNS
REDUCTIONS 2Y DISTRICT AND CLASS AFTER
SUBJECTIVE CLUSTERING

DISTRICT NO. NO. OF PARISHES NQ. OF PARISHES NO. OF REDUCTIONS

NG. OF WITH CLASS WITH WITHOUT BY CLASS
PARLSHES 3] 7 8 REDUCTIONS REDUCTIONS 6 7 8

BY CLASS

& 7 8
02 2 2 1 1 2 1 1 0 2 1 1
03 8 3 8 K 3 6 1 C 4 9 1
04 7 6 7 3 5 5 Q 1 8 10 0
(4] 9 4 9 3 2 8 0 0 4 13 0
07 7 3] 7 3 4 3 Q 3 4 5] 0
o8 7 4 7 5 0 5 2 1 0 6 2
58 6 2 6 1 0 4 [¢] 2 0 6 0
61 9 4 g 8 2 2 3 3 2 3 3
62 L7 5 5 3 4 4 [ 1 L §-1 0

[}
(o)}
ul
w
[A)
&
N
-
[
@
o
-
N
[
;)
o
w
\l

TOTALS 60



